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(54) SEMICONDUCTOR DEVICE 

(57)Abstract: 

PURPOSE: To reduce the size of a package by forming a chip 
wherein the circuit function of a semiconductor device is divided 
into two chips, and sealing said chips which are stacked in the 
same package. 

CONSTITUTION: The title semiconductor device is formed by 
dividing a chip constituting a circuit into two chips, and sealing the 
divided chips which are stacked. Thereby a chip size is restrained 
and the defective rate can be decreased. Since the package size is 
reduced, the mounting area can be made small. 
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Specification 

1. Title of the Invention: 

Semiconductor device 

2 . What is claimed is : 

A semiconductor device characterized in that chips 
whose circuit functions are. separated into two in the 
semiconductor device, are fabricated and encapsulated in 
the same package in their superimposed form to thereby 
reduce the size of the package to 1/2. 

3. Detailed Description of the Invention: 
[Industrial Field: of Application] 

The present invention relates to a semiconductor 

device. 
[Prior- Art] 

Fig. 1 is a cross-sectional view of a conventional 
semiconductor device. Reference numeral (1) indicates a 
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chip, reference numeral (2) indicates a die pad, 
reference numerals (3) indicate wires, reference numeral 
(4) indicates an encapsulating resin., and reference 
numerals (5) are indications of external leads,, 
respectively. 

A configuration thereof will next be explained. In 
the semiconductor device, one chip has heretofore been 
encapsulated in one package and its function has been 
fulfilled. And the function has increasingly been brought 
into high" integration and changed to a complex one or a 
large chip. Therefore, in a memory semiconductor device 
in particular, only the capacity thereof has heretofore 
been increased without changing the size of its package. 
[Problems to be Solved by the Invention] 

Since' the conventional semiconductor device has 
made increases in its function and capacity without 
changing the size of its package, the semiconductor 
device became multifunctional and high in capacity, so 
that it became so easy to use. However, in order to make 
attainment with more multifunction, and larger capacity, 
its limit has come into sight with only a reduction in 
chip's circuit. There has appeared a situation in which 
the package per se has no other choice to absolutely 
increase. "When a dynamic memory is taken into 
consideration, for example, it can be encapsulated in the 
same package size up to a capacity of 1M but its 
encapsulation becomes impossible in part in the case of 
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4M. Increasing the chip size incurs even an increase in 
defective fraction, and the advantage of the 
semiconductor that its cost is reduced while the 
conventional multifunction and increase in capacity are 
being performed, has become close to the limits. 

The present invention has been made to solve the 
foregoing problems. It is so desirable to take a 
reasonable chip size and a package size identical to the 
conventional one for the purpose of attaining 
multifunction and an increase in capacity at low cost. 

[Means for Solving Problems] 

In a semiconductor device according to the present 
invention, chips each constituting a circuit are 
separated into two to avoid an increase in chip size, and 
the divided chips are encapsulated with being 
superimposed on each other, whereby a package size is 
reduced. 

[Effects] 

The division of a chip size into two contributes to 
a reduction in defective fraction that increases in 
inverse proportional to the chip size due to a problem 
such as dust or the like. Owing to the superimposition of 
the chips > a reduction in package size is also achieved 
and hence an improvement in packaging density* is obtained. 
[Embodiments] 

In Fig. 2, reference numerals (11) and (12) 
indicate chips divided into two, reference numeral (2) 
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indicates a die pad, reference numerals (3) indicate 
wires, reference numeral (4) indicates an encapsulating 
resin, and reference numerals (5) indicate external leads 

With the division of the chips into the. two, an 
increase in chip size is avoided and a reduction in 
defective fraction is achieved. Further, a reduction in 
package size can be made owing to super imposition of 
these chips. Consequently, a packaging area can be less 
reduced, and particularly a system using a number of 
semiconductor devices such as a computer, etc. can be 
made so compact. 

Incidentally, although a description has been made 
of the plastic package wherein the chip is placed on the 
chip in the figure, the chips may be mounted to both 
surfaces of the die pad or a ceramic package may be used. 
[Advantages of the Invention] 

Since chips are divided into two, a chip size per 
one is suppressed and a defective fraction can be reduced 
With the superimposition of the chips, a package size can 
be reduced, thereby enabling a decrease in mounting area 
4. Brief Description of the Drawings: 

Fig. 1 is a cross-sectional view of a conventional 
one, wherein reference numeral (1) indicates a chip, . 
reference numeral (2) indicates a die pad, reference 
numerals (3) indicate wires, reference numeral (4) 
indicates an encapsulating resin, and reference numerals 
(5) indicate external leads respectively. Fig. 2 is a 
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cross-sectional view of a semiconductor device according 
to the present invention, wherein reference numerals (11) 
and (12) indicate chips, reference numeral (2) indicates 
a die pad, reference numerals (3) indicate wires, 
reference numeral (4) indicates an encapsulating resin, 
and reference numerals (5) indicate external leads 
respectively. 

Incidentally, the same reference -numerals in the 
figures indicate the same or corresponding portions 
respectively. 

Agent : Masuo Ooiwa 
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AMENDMENT (VOLUNTARY) 

December 18, 1990 

To: Director-General 
Patent Office 

1. Identification of the Case: 

Patent Application No. 237713/1990 

2. Title of the Invention: 

Semiconductor device 

3 . Person Attending To the Amendment : 

Relationship with the Case: Applicant, for Patent 
Address: 2—3, Marunouchi 2-chome, Chiyoda-ku, Tokyo 
Name: (601) Mitsubishi Electric Corp. 
Representative: Moriya Shiki 

4 . Agent : 

Address: 2—3, Marunouchi 2-chome, Chiyoda-ku, Tokyo 

c/o Mitsubishi Electric Corp. 
Name: Ooiwa Masuo, Patent Attorney 
(Reg'n No. 7375) 

(Patent Dept/contact : 03(213)3421) 

5. Places Subjected to the Amendment: 

In the specification, "Detailed Description of the 
Invention". 

6. Details of the Amendment: 

(1) In the specification, page 1, line 15, amend 
"(5) are indications of external leads" to u (5) indicate 
external leads" . 

(2) In the specification, page. 1, line 20, amend 
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"... a large chip. Therefore, in a memory semiconductor 
device in particular ,". to "... a large chip. In a memory 
semiconductor device in particular" . 

(3) In the specification,, page 2, line 5, amend 
"Since the conventional semiconductor device has made 
increases in its function and capacity to "Since 
the conventional semiconductor device has been increased 
in its function and capacity 

(4) . In the specification, page 2, line 7, amend 
"However, in order to make attainment with more 
multifunction and larger capacity, " to "However, in order 
to attain more multifunction and larger capacity" . 

- Concluded - 
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